INSTRUCTION 


GENERAL DESCRIPTION 

The Hy-Gain Model 216 SAT is a high-perfor- 
mance "OSCAR" (Orbiting Satellite Carrying 
Amateur Radio) satellite antenna for the 145.8 - 
146.0 MHz frequency hand. It features 
polarization switching circuitry for manual selec- 
tion of either Right Hand Circular Polarization 
(RHCP) or Left Hand Circular Polarization 
(LHCP). This flexible design is suitable for 
worldwide applications with any of the amateur 
satellites having either an uplink or downlink in the 
145.8 - 146.0 MHz frequency range, such as AO-10, 
FO-12, AO-13, DO-17, AO-16, LO-19, UO-22, 
KO-23, RS-10, RS-11, RS-12, RS-13, etc. These 
include modes A, B, J, JA, JD, JL, KA, KT, and 
T. 


It is also usable over the entire 2-meter hand, 144- 
148 MHz; and could he used with future satellites 
placed near 144.5 MHz, or with terrestrial modes 
such as repeaters and SSB/CW DX. The vertical and 
horizontal sets of elements may he fed with separate 
feedlines for total flexibility. 


ORDER NO. 216S 


2-Meter OSCAR Satellite Antenna 
Model 216 SAT PN 802050-2 


MANUAL 


The 216 SAT Antenna features 16 elements 
(total) on a 2.1 wavelength boom. Each set of '8 
elements is designed to give 10.7 dBd gain based 
on a (quasi-logarithmic tapering of element 
spacings. This design also gives a very clean 
pattern, with very small sidelobes. The 216 
SAT also features high efficiency 'T" matched 
driven elements for easy assembly and high gain. 
True R F, 50 ohm switching relays are rated at 
200 watts PEP and contribute to improved 
VSWR. Feedpoints are encapsulated for long life in 
all types of climates. Most hardware is stainless 
steel including the element retaining rings 
(pushnuts). All insulators are UV protected. The 
coaxial assembly is made from_ high-quality 
Polytetrafluoethylene (PTFE) dielectric and 
Fluorinated Ethylene Propylene (FEP) jacketed 
coaxial cable. 


The 216 SAT "OSCAR" beam can he used with the 
Hy-Gain 70-30 SAT 70 cm OSCAR Beam and 
the 217S, fiberglass, 5 foot boom, be used with 
other commercial or "homebrew" "OSCAR" 
antennas. The 216 SAT antennas may be stacked 
for more gain. 


SPECIFICATIONS 


Mechanical 


Boom Lene this: cccetecececocdcccdeecdde etic ededes 
Maximum Boom O.D. w.....cccc cece cceccceccceeecescessceuees 


Turning Radius (Max) .......cccccceceeeesssneececeeeeeeeeeeees 
Total Number of Elements ...............cccccccccccceeeeeeeeees 
Longest Element ..).:.:.s.ccedeiieietieiese ities 

WindeSurvival’. 2. i.2ctentn whee aneetan 
Mast/Boom Diameter Accepted ...... eee 
WaANGZATCE sseiieeinin ie teesces eee RO Nee 
Neét Weight 2. cieceieeaiie arenes 
Stacking Distance (MIN) ..... eee eeeeeeeeeeeeeeeeees 


ee Aes A ate tae 168.75 in. (429 cm) 
eRe Cn Cr ee 1-25 in. (32 mm) 


Ba te tte Sete eee ce eae 8..ft. (2.44 m) 


Mihehihoshahwl aie: 39.5 in. (100 cm) 
satis oneaece goa daleer ee cao aasaattas &0 mph (128.7 km/h) 
LisaityesPbate clots 1.250-1.625 in. (32 mm - 41 mm) 
sb beslanscesthinpiosetecte ooecrenievess 1..1 sq. ft. (.102 sq. m) 
vba aseseds  iividedctvedmeedes: Le DSs3 OZ503.20 KS) 
Wwe s 82 in. (2.08 m) (1.0 wavelength) 


PREPARATION FOR ASSEMBLY 

FOR OUR OVERSEAS CUSTOMERS: If you 
use the Metric System, see the Americanto- 
Metric Conversion Table in the rear of this 
manual. Most illustrations in this manual will 
provide both American and Metric dimensions. 


Choose a moderate-sized clear area to as- 
semble the 216 SAT OSCAR Beam. The area 
must be at least 5' x 5' (1.5 x 1.5 m) for each 
boom section. A bench vise is recommended to 
hold the booms while the elements are being 
installed. An alternate method is to drive a 5' (1.5 
m) length of mast material into the ground and 
attach the entire boom and boom-to-mast bracket 
to this mast temporarily during assembly 


If you assemble this antenna over a grassy area, 
precautions should be taken so that hardware is 
not accidentally lost during assembly. A concrete 
driveway is an excellent area for assembly. 


Tools: The following loots are required for easy 
assembly of the 216 SAT OSCAR Bean: 


Qty Tool Type 
1 Tape Measure, 12 ft. 
l Nut Driver, 1/2 inch 
l Nut Driver, 7/16 inch 
| Nut Driver, 3/8 inch 
l Nut Driver, 11/32 inch 


() Copyright by Brian Beezley 


eee 144-148 MHz 
mo 10.7 dBdc 


waveeee 


es wistesesee200 W/PEP 

ee wee. UHF (SO-239) 
: 10:14 VDC @ 40-60 mA 
less than 1.5:1 


‘One nut ane ould havea hollow handle. 


This can be used for pushing on the pushnuts. 
Standard wrenches or adjustable wrenches may 
also be used in place of the nut drivers. 


When unpacking your antenna, check inside of all 
tubing for small parts and elements. To conserve 
space, these smaller articles are sometimes put 
inside larger pieces. Check all parts against the 
parts list in the rear of this manual to ensure no 
parts are missing. 


Make all measurements to the given dimensions, 
plus or minus, no more than 1/16 inch! The 
assembly of this antenna will be easier if you 
read this manual completely through at least twice 
and follow the recommended directions. Allow at 
leas'_ 4 hours for assembly. 


BOOM ASSEMBLY 

Select the boom sections, boom-to-mast bracket 
parts and hardware as shown in Figure 1. 
Identify the boom sections by their length and 
diameter, and identify the mating ends from the 
dimensions shown in Figure 1. Assemble the 
boom sections and boom-insert with the 
hardware as shown, and tighten securely. 


NOTE: Another complete set of element 
mounting holes exists in the vertical plane and is 
not shown in Figure 1. This set has element 
mounting holes which are offset approximately 20 
1/4 inches towards the front of the boom 
assembly. This is 1/ 4-wave (90 degrees) at 146 
MHz. 


*Gain and Patterns verified by Yagi Optimizer 4.0° and 
NEC, and by measurements of full size antennas on Hy- 
Gain's antenna range. 
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After assembly, the boom-to-mast bracket may be 
rotated on the boom so that after mounting, the 
elements are in an "X" configuration. Securely 
tighten the 1/4"-20 x 3/4" hardware. When the 
bracket is in the desired position. 
r 
ASSEMBLY OF DRIVEN ELEMENTS 

Select the four (4) driven element halves, 7/16" x 
18 1/2" (tem 12), T-Bar (Item 13), boom-to- 
element strap (Item 14), and driven element 
clamps (item 22) and associated hardware as 
shown in Figure 2. 


Assemble the two driven elements to the boom as 
shown in Figure 2. The distance from the boom 
to the edge of the driven element clamps (Item 
22) should be 8 5/16" (21 cm). Securely tighten 
all hardware. When the coax/switch assemble is 
installed later, you will decide on either LHCP or 
RHCP from the unswitched polarization. 
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Figure 2 


ASSEMBLY OF OTHER ELEMENTS 
Select the two reflector elements, 3/16" x 39 1/2" 
(Item 1), marked with 2 black bands near one 
end of each. Also select four insulators (Item 21) 
and four - 3/16" pushnuts (Item 28). 


Install the reflector elements on the rear boom as 
shown in Figure 2. Push one of the element 
insulators (Item 21) onto each reflector, so that its 
shoulder is 19 1/8" from the nearest end. Insert 
the long end of each reflector into the 
reflector mounting holes, as shown in Figure 2. 


Item No. Description 

1 Reflector, 3/16"x 391/2" 

2 D1, 3/16" x 35 1/2" 

3 D2, 3/16" x 35 1/4" 
10 Boom, rear, 11/4" x 56" 
12 Driven Element, 7/16"x 181/2" 
13 T-bar, 3/8"x 9" 
14 Strap, boom-to-element 
20 Caplug, 7/16" 
21 Insulator, element 
23 Bolt, #10-24 x 1/2", hex head 
24 Bolt, #10-24 x 11/2-, hex head 
25 Bolt, #10-24 x 1", hex head 
26 Bolt, 1/4'-20 x 3/4", hex head 
28 Pushnut, 3/16" 
29 Nut, #10-24, hex 
30 Nut, 1/4'-20, hex 
32 Lockwasher, 1/4" internal 
34 Lockwasher, #10 internal 
38 Bolt, #10-24 x 2" 
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Assembly of Driven Elements, 
Reflectors and Directors to Boom 
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Slide another element insulator over the other 
end of the reflectors and push it onto each ele- 
ment until it seats into the mounting hole. Each 
element insulator should fit snugly into the 
mounting hole. Recheck the exposed length of 
the reflector and reposition if necessary. 


Carefully slip the 3/16 inch pushnuts (Item 28) 
over each end of the two (2) reflectors, and 
push them along each element until they are 
snug against each element insulator. Check the 
exposed lengths of each reflector during this 
process, to ensure the correct dimensions. 


NOTE: You may wish to use a hollow handled 
nut driver or a short length of tubing to help 
push on the element insulators and pushnuts. If 
you accidentally slide a pushnut on too far, then 
you should cut it off the element and try again 
with one of the spare pushnuts. 


Select one each of elements D1 and D2. Iden- 
tify these elements by the length and color 
bands listed in Table 1. Install these elements 
on the rear boom section in the horizontal set of 
holes shown in Figures | and 2. Start with D 1 
adjacent to the driven element. Use the in- 
sulators and pushnuts, and assemble in the same 
manner as described earlier. 


Select one element - D1. Install this element on 
the rear boom section in the vertical set of holes 
shown in Figure 2. DI is adjacent to the vertical 
driven element. Use the insulators, pushnuts 
and methods as described for the other ele- 
ments. 


Select one each of elements - D3, D4, D5 and 
D6. Install these elements on the front and mid- 
boom sections in the horizontal set of holes shown 
in Figures | and 3. 


Item Total ExposedLength Color 
No. Part No. Element Length wm Inch || mm Band 
Inch 
1 160067 R 39 1/2 1003 19 1/8 486 Black (2) 
2 160068 D1 35 1/2 902 17 1/8 435 Brown 
3 160069 D2 35 1/4 895 17 432 Red 
4 160070 D3 35 889 16 7/8 429 Orange 
5 160071 D4 34 3/4 883 16 3/4 425 Yellow 
6 160072 DS 341/2 876 1611/16 424 Green 
q 160073 D6 34 1/4 870 16 9/16 421 Blue 
1 


COLOR BAND(S) 


EXPOSED 
LENGTH 


—————E 


TOTAL LENGTH 


EXPOSED 
LENGTH 


Table 1 
Element Length & Color Band Identification 


Item No Description 

D2, 3/16" x 35 1/4" 

D3,3/16" x 35" 

D4, 3/16" x 34 3/4" 

DS,3/16" x 34. 12" 

D6, 3/16" x 34 1/4" 

Boom, front, 1 1/8" x 57 1/4 
Boom, mid, | 1/4" x 57 12" 
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Figure 3 
Assembly of Directors to Boom 


Select the remaining elements - D2, D3, D4, D5 and 
D6. Install these elements on the front and mid- 
boom sections in the remaining holes in the vertical 
plane. Refer to Figure 3. 


After the installation of all elements, check each 
exposed length from Table 1. Also check each 
set of elements to make sure they are in the 
proper order. If any element has to he adjusted 
or moved, there are extra pushnuts supplied for 
partial reassembly. 


ATTACHMENT OF COAX ASSEMBLY 


Select the coax/circularity-switch assembly (Item 
17), the No. 8 hardware (Items 35, 36, and 37), and 
the No. 10 hardware (Items 23, 29, and 34). Attach 
one of the two sets of terminals to the front driven 
element's T-hars (Item 13), as shown in Figure 4. 
The No. K-32 x 1/2 bolt is used with the square 
lug, and the No. 10-24 x 1/2 bolt is used with the 
round lug. To achieve proper phasing, attach the 
feedpoint solder lugs as shown in Figures 5 and 6. 


Use black electrical tape, and secure this The other coaxial cable coming from the 
coaxial cable to the boom on both sides of the coupler tube should go around the boom and 
rear D1 element. loop backwards to attach its terminals to the rear driven element's T-bars, as 
shown in Figure 4. Use black electrical tape to 
secure 
8 this coaxial cable and the extra loops of small 
coax. 
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Item No. Description 
17 Coax Assembly, OSCAR 145 MHz 
23 Bolt, #10-24 x 1/2" 
29 Nut, #10-24 hex head 
34 Lockwasher, #10 internal 
35 Bolt, #8-32 x 1/2 
36 Lockwasher #8, internal 
37 Nut, #8-32, hex 


Figure 4 
Attachment of Coax Assembly 
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AO-2165-A-005 


NOTE: Looking at rear end 
of boom and encap- 
sulated feed points. 


Figure 5 
Feedpoint Orientation for LH CP 
in the Unswitched Mode 
ed AO-216S-A-006 
a NOTE: Looking at rear end 
of boom and encapsulated 
| BOOM feed points. 
Feedpoint Orientatdfust RHCP 
in the Unswitched Mode 


NOTE: Toachieve LHCP in the unswitched 
mode, the feedpoint solder lugs should be posi- 
tioned as shown in Figure 5. To achieve RHCP 
in the unswitched mode, the feedpoint solder 
lugs should be positioned as shown in Figure 6. 


The opposite polarization results when 10-14 
volts DC is applied to the red and black wires. 
The black wire is at ground potential, and is 
directly connected to the shield of the coax, 
therefore a single wire may be used to switch 
this antenna if the minus (-) side of the switch 
power supply is connected to the shield of the 
coax in the "shack". 


Either LHCP or RHCP will result if these at- 
tachment procedures are not followed (random 
attachment). The opposite polarity results when 
switched. 


Each set of elements may be used independently 
for vertical and horizontal polarization if separate 
connections are made to each of the driven 
element's T-bars. Each set of eight elements will 
require its own feedline to the "shack". Each will 
produce 11.5 dBd gain. 


The connections to each driven element would 
require a 4:1 coaxial balun and a split-coax feed. 
The "OSCAR" coax assembly should be 
removed and saved for later use. 
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FREQUENCY (MHz) 


Table 2 
VSWR Chart 


INSTALLATION 

The 216 SAT OSCAR Beam may be center 
mounted, and a fiberglass or other type of non- 
conducting boom must be used to achieve 
circular polarity. The boom-to-mast bracket will 
fit booms with 11/4" - 15/ 8" diameters. 


The DC switching cables and feedline must be 
routed off the rear of the boom to achieve cir- 
cular polarity. A low loss cable such as Belden 
8214 or 9913 should be used with UHF (PL- 
259) connectors. 


WARNING: 
Do Not allow any part of the antenna to 


touch power lines. This could cause severe 
bums or fatal injuries. 


When mounting the 216 SAT OSCAR Beam 
above any other antennas, allow at least 6.5 feet for 
clearance of the rear boom. 


When mounting the 216 SAT OSCAR Beam on a 
common horizontal boom with other beams, 
allow at least 5 feet (center-to-center). The ele- 
ments should be at a 45 degree angle with 
respect to the boom. This will minimize inter- 
action between the antennas 


NOTE: If you plan to use large diameter, heavy 
coaxial cable or if it is likely that the cables may 
accumulate ice, you will need to adjust the posi- 
tion of the boom-to-mast bracket on the 2 
meter antenna boom for a good balance. This 
bracket is shown between horizontal elements 
D3 and D4. It may be placed behind the 
horizontal D3, so that the elevation rotator can 
turn freely in both directions through the 
desired range. In addition, counterweights may 
need to be added to the front of the booms (if 
the 70cm beam is also used) in extreme cases. 
The coaxial cables should be secured high on 
the vertical support mast to minimize the un- 
supported weight. 


SERVICE INFORMATION 

If you are unable to resolve technical problems, 
you should contact the Telex/ Hy-Gain Cus- 
tomer Service Department in Minneapolis, 
Minnesota. 


You should retain your sales receipt or other 
proof of purchase for antennas that are still 
under warranty. (See separate sheet for Telex 
Warranty.) 


All requests, inquiries or warranty claims For ordering replacement parts contact: 


should be made to: Telex/Hy-Gain Telex 
Amateur Department Communications, Inc. 8601 N.E. 
Beal Highway 6 P.O. Box 5579 
Telex Communications. Inc. : 
9600 Aldrich A South Lincoln, NE. 68505 
; — Me nes ATTN: Customer Service Department 
Minneapolis, MN 55420 Phone: (402) 467-5321 


Phone: (612) 884-4051 or (612) 
887-5528 or (800) 328-3771 


PARTS LIST 
Item 
No. Part No. Description Qty 
1 160067 IRE He Choro G iO 99 LIZ ccs, 2e5 Seca esateaes eagteess ss 9, 204 taaeSaassenernas see eetsast desea 2 
2 160068 11, SG 3 1/2 sc Baath oe mans natidadanannRad maida mca 2 
3 160069 |G SR Ue nee. sa el ba RO rac CoRR oo eR PORTO Poa 2 
4 160070 THA) Oe KO" den eset taatela eae on eaneeiediod se a ae 2 
is) 160071 TEE NG" EBA: Io eats Se siete ced Bete taste onal waka amos dae tes Rea ast teal oa esau eaten 2 
6 160072 MD SIG RS LI in ss cosesncaschnsasseaazeiens souevoawsegsaessoaganasensaacnecadecteasarieaGts 2 
| 160073 DIG SON RBA YA scatters dea tea Rea GAARA anne 2 
8 173183 Boom front; (1/8! K-57 V/A cc ccceccdsccccdecedecovvsucccocanececedevseuscecdeveesseceeae 1 
9 173184 BOOM Tid: V4 KES FO a hues et uot Moore c heatncentcan decade 1 
10 173185 Boom, rear, 11/4 X 56" voice ccccccssssccccccccccsssssssssssecessssssssssesesseseeees i] 
11 173186 ISOONL SIC Be A a,c aecridectes. tesa ccessesaseeeusaadesescanseasadsasdesanenaenasaneas 1 
12 173187 Driven element, 7/16" X 18 1/2" vooiiiieeeeccccccsssscccccceceecesssstsseseeveeeeees 4 
13 173188 A ated x 9 tok ooccneetn ca eure hate ak te atau tics thet alee ts 4 
14 160055 PSO OI Cle le MCN SIA. asco 36 acces eenas case tassastaaescsssescaneastensereaceateaes 4 
15 385142-1 Clap; DOOM LO ANAS U endendoeseanedacitts init deena anni aiunaeeesends 1 
16 385 144-1 Plate, back-up 
17 877888 Coax Assembly, OSCAR 145 MHZ occ eececceseeeeeseeeeeeeeeeeeeeeeeees 1 
877886 Parts Pack 2168S - Insulators .........cccccccccccccesssccesssceccssssceseesssssesessssseees 1 
18 450421 Te TS ra PD UIG testrcancuncecnepsioceiataacnian aha darnaecustoaan sn sendcun nana tadenrmencminces 1 
19 455630 Caples 1/4 lac Kadaico Ragagannuslncdnanaananwanninmnmnds i 
20 455644 CATR S15, ACK hss cicaceot cc cceeseesccea:age ub geeeacsacadaseceacsaccdsaedeccneduacsesstes 4 
21 460337 Insulator, element 7 
877887 Parts Pack 216S - Hardware ...cccccccccscccesscesscccessecesseccessecesseeeesseeeenes 1 
22 160074 Clamp; On ven- Clement 50525 ois. 5s saa ceds saan taaetaastasetacetasnsaceose ness 4 
23 500158 Bolt, #10-24 x 1/2", hex head ooo... ccceessssssssssscceeccessessssssesseeeeees 8 
24 500159 Bolt, #10-24 x 11/2", hex head 00... cceeessssccccsssceseeeessssssssesseeeeees 4 
25 504069 Bolt, #10-24 x 1", hex head woo... cccccessssssssseccccccssssssssesecesssssneees 4 
26 505266 BON Ne Oa ei is oo aa sane as «sah Naas aca sadsacducadsseeasdectacedietatetan 8 
21 380809 Delt 5/6) 18 TSS oii uta ete sce ea rete aeie retest cane cette nace Cou a Z 
28 550081 Pushnutss 3/16" 1s. hace anaaiiiienctatnannnananaiescad 40 
29 554071 IG 2 He Kec eae ee dacs Soa 2 RM an ce Soe seals dete cna Meet ca tess asse 20 
30 554099 IN bts Te 2 EKG hoc Gea tetata ee Mi AGI uemeaearten ate dt he dhcceceaue 8 


PARTS LIST (Continued) 


Item hon 
No. Part No. Description Qty 
877881 Parts Pack 216S - Hardware (Continued) 
31 500747 IN NG GG So ortaaterate aia dua acuairamaceatratatada) 4 
By 562961 Lockwasher, 1/ 4" intermal ...........sssesssseseeesees 
33 564792 Lockwasher, Split, 5f 10" sccicsisscosccssessersersesverserventerseedverteistvensandeaveade 8 
34 565697 Teoclwasher, FO ternal, vsosscisatscuceservenccevernueicsseuniveaeicesueatee 20 
35 500185 PROMO Oe Moy 2s Keetid ola stood sta laiedaisiatduiiut aa nivistuieiaiwaetaeintadee 2 
36 560035 TG ClOWaSNET FO MIUCITIAL sess eves coasters cece torn dan vente oan erstedhs 2 
37 590063 II Be. 3 o cre Purge =) comemeitrenn reatnert vee np tia te comme ge nr eer ciatenn orator cerene ten Z 
38 500157 PhO ae coh datated atudotoletsledediladstalalelatedads lads leledohid olalslaletshatd 2 
FRACTION AND METRIC EQUIVALENTS 
FOR ONE INCH 
METRIC CONVERSION eee eee 
Converting American measurements to Metric: ee Millimeters nee Millimeters 
Using the scale below to identify lengths of 1/16 1.588 9/16 14288 
bolts, diameters of tubes, etc.. The American ae pen eer ee 
inch (1") and foot (1’) can be converted in this 1/4 6.350 3/4 19 050 
5/16 7.937 13/16 20.638 
way. 3/8 9.525 7/8 22.295 
7/16 11112 15/16 23813 
1 inch (1") = 2.54 cm 1/2 12.700 1 25 400 
1 foot (1’) = 30.48 cm 
Example: 42"x 2.54 = 106.7 cm Table 2 


Fraction And Metric Equivalents 
For One Inch 


PRINTED IN U.SA. 

Copyright © 1993 by Telex 
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VB-217SAT 


5-Foot Oscar-Boom 
for Satellite Antennas 


INSTRUCTION SHEET 


GENERAL DESCRIPTION 


The Hy-Gain 217S is a high-strength fiberglass 
boom m designed to support circular polarized 
antennas for "OSCAR" communications. The 
217S OSCAR-Boom features non-resonant 
metal sleeves at each end that allow 
tightening of antenna boomto-mast brackets 
without crushing the boom. The OSCAR- 
Boom also features adjustableposition metal 
sleeves for the elevation rotator's clamps. 
This allows the OSCAR antenna system to be 
completely balanced on the elevation rotator, 
therefore increasing its 


OSCAR-Boom has a 
maximum O.D. of 1°,s inches (35 mm), which 
allows it to work with both the Alliance 
U100/U110 rotators and the KENPRO KR- 
500/KR-5400 rotators. 


reliability. The 


SPECIFICATIONS 
Mechanical 
Boont Length wssscessscivnacnts 60 in. (152.4 cm) 
Maximum Boom O.D.......c0.00000: 1°/a in. (35 mm) 
_Antenna Mounting 
Sleeve senGth: 5.8 .insaeiaanenives 4 in. (102 mm) 
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Example of Boom Application 


. id 
hy-qain 
308 Industrial Park Road 


Starkville, MS 39759 USA 
Ph: (662) 323-9538 FAX: (662) 323-6551 


UB-7030SAT 


UHF 432 - 438 MHz 
Satellite Antenna 


INSTRUCTION MANUAL 


GENERAL DESCRIPTION 

The Hy-Gain Model 70-30 SAT is a high-perform- 
ance "OSCAR" (Orbiting Satellite Carrying 
Amateur Radio) satellite antenna for the 432-438 
MHz frequency band. It features polarization 
switching circuitry for manual selection of 
either Right Hand Circular Polarization (RHCP) or 
Left Hand Circular Polarization (LHCP). This 
flexible design is suitable for worldwide applications 
with any of the amateur satellites having either 
an uplink or downlink in the 432-438 MHz frequency 
range such as AO-10, FO-12, AO-13, UO-14, AO16, 
LO-19, AO-21, UO-22, KO-23, etc. These 
include modes B, J, JA, JD, JL, L and S. 


The 70-30 SAT antenna features 30 elements (total) 
on a 4.2 wavelength boom. Each set of 15 elements is 
designed to give 14.0 dBd gain based upon the NBS 
Tech Note 688. The 70-30 SAT also features high 
efficiency "Delta" matched driven elements for easy 
assembly and rugged durability. True RF 50 ohm 
switching relays are rated at 200 watts and contribute 
to improved VSWR. Feed points are encapsulated for 
long life in all types of climates. 


Most hardware is stainless steel including the ele- 
ment pushnuts. All insulators are UV protected. The 
coaxial assemblies are made from high-quality 
Polytetrafluoroethylene (PTFE) dielectric and 
Fluorinated Propylene (FEP) jacketed coax cable. 


The 70-30 SAT "OSCAR" antenna can be used with 
the Hy-Gain 216 SAT 2-meter "OSCAR" 
antenna and the 217S fiberglass 5 foot boom, or it 
can be used with other commercial or homebrew 
"OSCAR" antennas. The 70-30 SAT antennas may be 
stacked for more gain. 


PREPARATION FOR ASSEMBLY 

FOR OUR OVERSEAS CUSTOMERS: If you use 
the Metric System, see the American-to- Metric 
Conversion Table in the rear of this manual. Most 
illustrations in this manual will provide both 
American and Metric Dimensions. 


Choose a moderate-sized clear area to assemble the 
70-30 SAT Oscar Beam. The area must be at least 
24" x 63" for each boom section. 


SPECIFICATIONS 
Mechanical 

BoomrLeneth aici iccctees oe oe oes ph de dee dsctce cabs otek helen Rete ciededecesdoeeeen dc MD osakeecss 134 in. (340.4 cm) 
DA att ATT BOG OID: 2. cateances tata dee tented oer axles ae 1.125 in (28.6 mm) 
Purnime Radius (Max) accntcue, ceca tas dns eGGuRGegt.aonieeueagcan. 71.25 in (181 cm) 
7A tial INA et Ole Es LOTUS oes cata Sate fac sz cash ea oes hscoane bas Sade baszauansdonsse usa hase beaabeaeneaiaeasaseveasenesesssabes 30 
VEGAS SE ES STATS TIE ees 2 895 2, Fo SO Ee luce dR gM Fa Te OMe tule al ea aa Peeler aati 13 in. (33 cm) 
Bs uoe Rio) h an’ hice d lemepee teen eteererererietre street artretrertrtrertr tree treeertrer tet trtrt citer ten tre serte er reere 80 mph (128.7 km/h) 
Mast/Boom Diameter Accepted ...........esesesceeteeseeenceeeeeeeeeeeees 1.250 - 1.625 in (32 mm - 41 mm) 
WV TINE PAU heh ose ose seaecteanzes.nes shsuata yacpuctins gosta caus cesacas chs uae ossaunatatanetsasteceusotaes 0.75 sq. ft. (.0697 sq. m) 
IGE WW C1 EN aS cance i er cl tn ana ee he te etd ala 4 Ibs 14 oz (2.21 kg) 
Stacking Distance CVI) b..cssouscosesasazesataastacesaevoreserasasstarateasns 46 inches (1.17m) (1.7 wavelengths) 


SPECIFICATIONS 


Electrical 
Pre GU GNIC RATIOS alas oes asotsatpat esas salsa teen cincinnati t ot ehen Gren tan Mina eaae ened tad sglede ta erecaads 432-438 MHz 
CNN sree cc ahac td scan seatsa hss o\ncasasct eaddestenatseneeehaae Be ost iadadas ri hanieetass , tonstuanasenssasdaaeesdiaetessasbegse? 14.0 dBdc 
TS ATAU ss ooo cane ns na cc he aata ca area eats Resa neaceeaceataan aanescea ated agsdeee taac sista scesbezetes seeeseate 28-30 degrees 
PEOTNH EO = Bae KB AO so as a reese sa cite Ss ash uaa aa Marc dnc Sates 25 dB 
TNC, ae ec aet Mase ace cara eee. cdot sancacs, acs eeonscsemecada haa na asses gaCdec ac ete e cnc atesadecaeecseedeaasns 3 dB Max. 
POWer FR atin se erespeetaatana cca stanes 130 ciaectinies teat naa staat 28 daa: siantan tag tone sta eaas aca ags Racer anes 200 W/PEP 
OMS UOT i ht gate Pe Beh Baas es seesaw hess breeelGa te aah ae Basta chs ease aa ease exe DER a we Atte Type N 
Polarity Switch Voltage and Current Requirements .......... ce eeeeeeeeeeee 9-15 VDC @ 30-60 mA 
WS WR 435-457 MID) aos ose ceascucsdecenesaseuseosnoaetoeune Less than 1.5 when using fiberglass boom 


A bench-vise with jaws no wider than 6 inches is 
recommended to hold the booms while the elements 
are being installed. An alternate method is to drive 
a 5' (1.5 m) length of mast material into the ground 
and attach the entire boom and boomto-mast 
bracket to this mast temporarily during assembly. 
If you assemble this antenna over a grassy area, 
protection should be taken so that hardware is not 
accidentally lost during assembly. A concrete 
driveway is an excellent area for assembly. 


Tools: The following tools are required for easy 
assembly of the 70-30 SAT OSCAR Beam: 

QTY Tool Type 
Tape Measure, 12 ft. 
Nut Driver, 1/2 in. 
Nut Driver, 7/16 in. 
Nut Driver, 3/8 in. 
Nut Driver, 11/32 in. 


= = SS SS 


A 3/8 inch by 6 inch tube (Item 35) is supplied to help 
install the insulators and pushnuts. Standard 
wrenches or adjustable wrenches may also be used in 
place of nut drivers. 


When unpacking your antenna, check inside of all 
tubing for small parts and elements. To conserve 
space, these smaller articles are sometimes put 
inside larger pieces. Check all parts against the parts 
list in the rear of this manual to ensure no parts are 
missing. 


Make all measurements to the given dimensions, 
plus or minus, no more than 1/16 inch! The as- 
sembly of this antenna will be easier if you read this 
manual completely through at least twice and follow 
the recommended directions. Allow at least 4 hours 
for assembly. 


ASSEMBLY OF THE BOOM-TOMAST 
BRACKETS AND BOOM 

Select the boom-to-bracket parts, boom sections and 
mast bracket parts as shown in Figure 1. Lineup the 
holes in the 3 boom sections as shown. The front and 
rear boom sections should meet at the center of the 
boom insert (Item 13). 


NOTE: Another complete set of element mounting 
holes exist in the vertical plane and is not shown in 
Figure 1. This set has identical spacings between holes 
but is offset approximately 6 3/4 inches towards the 
rear of the boom assembly. This is 1/4 wave (90 
degrees) at 435 MHz. 


After assembly, the boom-too-mast bracket may be 
rotated on the boom so that after mounting, the 
elements are in an "X" configuration. Securely 
tighten the 1/4" - 20 x 3/4" hardware when the 
bracket is in the desired position. Securely tighten 
the #10 - 24 x 1 1/2" bolt which holds the coax 
support boom to the rear boom. 
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ASSEMBLY OF DRIVEN ELEMENTS 
Select the two (2) driven elements, 3/16" x 12 
1/4", marked with a single black color band need 
one end of each. Also select the insulators and 
pushnuts as shown in Figure 2. 


Push one of the element insulators (Item 19) 
onto each Driven Element (DE) so that its 
shoulder is 5 9/16" from the nearest end (as 
shown in Figure 3). Insert the long end of each 
DE into the driven element mounting holes on 
the rear boom section, as shown in Figure 2. 


Slide another element insulator (Item 19) over 
the other end of the DE's, and push it onto each 
element until it seats into the mounting hole. 
Recheck the exposed length of the DE's and 
reposition if necessary. 


Carefully slip the 3/16 inch pushnuts (item 27) 
over each end of the two (2) driven elements, and 
push them along each element until they are 
snug against each element insulator. Check the 
exposed length of each DE during this 
process, to ensure the correct dimensions. 

NOTE: You may wish to use the short length of 
tubing to help push the element insulators and 
pushnuts. If you accidentally slide a pushnut on 
too far, then you should cut it off the element 
and try again with one of the spare pushnuts. 
Select the DE T-Bars (Item 20), and 3/16 inch 
tubing clamps (Item 21), and _ associated 
hardware. Assemble these parts to the driven 
elements as shown in Figures 3 and 4. When 
the coax assembly is installed later you will 
decide on either LHCP or RHCP for the un- 
switched polarization. See Figures 6 and 7. 


AO-0215-C-002 
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TS a 
d2 
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D2 
D1 
REFLECTOR ——— 
MOUNTING 
HOLES 
Item No. Description _- le 
2 Driven Element, 3/16" x 12 1/4" =: 
11 Boom, rear, | 1/8"x 60" 
12 Boom, coax support 
19 Insulator, element 
27 Pushnut, 3/16" I.D. 
Figure 2 


Driven Element Location and Assembly 


AO-0215-8-003 


23- 31- 26 
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Item No. Description 


AO-0215-C-004 


Item No. Description 
2 Driven Element, 3/16"x 12 1/4" 23 Bolt, #8-32 x 1/2", round head 
11 Boom, rear, 11B" x 60" 26 Nut, #8-32, hex 
19 Insulator, element 27 Pushnut, 3/16" 1.D., stainless 
20 Driven element, T-bar 31 Lockwasher, #8 internal 
21 Clamp, 3/16" tubing 
Figure 3 
Driven Element T-Bar Assembly 
_ 


= (o oO 
f2< 
YE NOTE: See Figure 3 
SF . for Parts Breakdown 


Typical Both Places 


Figure 4 
Orientation of Driven Element Connection 
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ASSEMBLY OF OTHER ELEMENTS 

Select the two (2) reflector elements, 3/16" x 13", 
marked with two black bands near one end of each. 
Also select four (4) insulators and four (4) pushnuts. 


Install the reflector elements in the reflector 
mounting holes as shown in Figure 2. Use the same 
methods as described for the driven elements along 
with the exposed length given in Table 1. 


Select one each of elements - D1, D2, D3, D4 and D5. 
Identify these elements by the length and color bands 
listed in Table 1. Install these elements on the rear 
boom section in the horizontal set of holes shown in 
Figure | and 2. Start with D1 adjacent to the driven 
element. Use the insulators and pushnuts and 
assemble in the same manner as described earlier. 


Select one each of elements - DI, D2, D3, D4, DS, 
and D6. Install these elements on the rear boom 
section in the vertical set of holes shown partially in 
Figure 2. Start with D 1 adjacent to the horizontal 
driven element. Use the insulators and pushnuts and 
assemble in the same manner as described earlier. 


Select one each of elements - D6, D7, D8, D9, D10, 
D 112, and D13. Install these elements on the 
front boom section in the horizontal set of 
holes shown in Figure 1. 


NOTE: The front boom section has 8 sets of holes in 
the "horizontal plane" and 7 sets of holes in the 
"vertical plane”. 


Select the remaining elements - D7, D8, D9, D10, D 
11,D 12 and D 13. Install these elements on the 
front boom section in the remaining holes in the 
vertical plane. 


Item Total Length Exposed Length Color 
No Part No. Inch mm Band 

1 160057 | R 13 330 515/16 151 Black (2) 
2 160058 | DE 12 1/4 311 59/16 141 Black 
e, 160060 | D1/D2 11 3/4 298 55/16 135 Brown 
4 160061 | D3 115/8 295 51/4 133 Orange 
5 160062 | D4 111/4 286 51/16 129 Yellow 
6 160063 | D5 113/16 284 51/32 128 Green 
7 160064 | D6 11 1/16 281 431/32 126 Blue 

8 160065 | D7 10 15/16 278 429/32 125 Violet 
9 160066 | D8-D13 10 13/16 275 427/32 123 (None) 


J COLOR BAND(S) 
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EXPOSED 
LENGTH 


EXPOSED 
LENGTH 


TOTAL LENGTH 


Table 1 


Element Length & Color Band Identification 


After the installation of all elements, check each 
exposed length from Table 1. Also check each 
set of 15 elements to make sure the elements are 
in the proper order. If any element has to be 
adjusted or moved, there are extra pushnuts 
supplied for partial reassembly. 


ATTACHMENT OF COAX ASSEMBLY 
Select the coax/circularity switch assembly 
(Item 16) and the remainder of the No. 8 
hardware (Items 23,26 and 31). Attach one of the 
two sets of terminals to the front Driven 
Element's T-bars (Item 20) as shown in Figures 5 
and 6. 


f 


- 
Item No. Description 
1 Reflector, 3/16"x 13" 
2 Driven Element, 3/16"x 12 1/4" 
3 D1 and D2.3/16"x 11 3/4" 
11 Boom, rear, 11/8' x 60" 
12 Boom, coax support, 1" x 12" 
16 Coax assembly, Oscar 435 MHz 
20 Driven Element T-bar 
21 Clamp, 3/16" tubing 
23 Bolt, #8-32x 1/2" 
26 Nut, #8-32, hex 
31 Lockwasher. #8 internal 


21 (4 PLACES) 


Use black electrical tape, and secure this 
coaxial cable to the boom at two locations be- 
tween the elements. See Figure 5. 


The other coaxial cable coming from the 
coupler tube should make a single loop and its' 
terminals should attach to the rear DE's T-bars, as 
shown in Figure 5. Use black electrical tape to 
secure this coaxial cable, 


NOTE: To achieve LHCP in the unswitched 


mode, the feedpoint solder lugs should be posi- 
tioned as shown in Figure 6. 


A0-0215-C- 005 


23-31-26 (8 PLACES) 
20 (4 PLACES) 


Figure 5 
Attachment Of Coax Assembly 


AO-0215-A-008 


NOTE: Looking at rear 
end of boom and encap- 
sulated feed points. 


Figure 6 
Feedpoint Orientation for LHCP 
in the Unswitched Mode 
<———_—_—_ AO-0215-A-009 
a NOTE: Looking at rear 


end of boom and encap- 
BOOM sulated feed points. 


reed de HiMHEShed Mode sp 


To achieve RHCP in the unswitched mode, the Either LHCP or RHCP will result if these at 
feedpoint solder lugs should be positioned as atttachment procedures are not followed 
(random 
shown in Figure 7. The opposite polarization attachment). The opposite polarity results 
results when 9-15 volts DC is applied to the red when switched. In no case, will linear polarity 
and black wires. The black wire is at ground result if both Driven Elements are fed. 
potential, and is directly connected to the shield 
of the coax, therefore a single wire may be used 
to switch this antenna if the minus (-) side of the 
switch power supply is connected to the shield 
of the coax in the shack. 


430 432 434 436 438 440 
Frequency (MHz) 
Table 2 
VSWR Chart 
INSTALLATION RAIN: 


The 70-30 SAT OSCAR-Beam may be centered 
mounted, and a fiberglass or other type of non- 
conducting boom must be used to achieve circular 
polarity. The boom-to-mast bracket will fit booms 
with | 1/4" - 15/8" diameters. 


The DC switching cables and feedlines must be 
routed off the rear of the boom to achieve circular 
polarity. A low loss cable such as Belden 8214 or 
9913 should be used with Type N connectors. 


WARNING: 
DO NOT allow any part of the antenna to 


touch power lines. This could cause severe 
burns or fatal injuries. 


When mounting the 70-30 SAT OSCAR Beam 
above any other antennas, allow at least 6 feet for 
clearance of the rear boom. 


When mounting the 70-30 SAT OSCAR Beam on a 
common horizontal boom with other beams, allow at 
least 5 feet (center-to-center). The elements should be 
at a 45 degree angle with respect to the boom. This 
will minimize interactions between the antennas. 


During and after a rain shower water droplets may 
collect on the elements. These droplets will cause the 
elements to appear electrically longer (lower in 
frequency) and may affect the gain and VSWR. 
You may wish to wipe any excess oil off the ele- 
ments before assembly. This will help the elements 
shed water faster. Also, after a rain shower, rotate 
or shake the antenna to shake off the water droplets. 


Service Information 


If you are encounter technical problems and need 
assistance, you should contact Hy-Gain Customer 
Service Department. 


All requests, inquires, warranty claims, or for 
ordering replacement parts, contact: 


Hy-Gain 

308 Industrial Park Road Starkville, 
Mississippi 39759 USA Phone: 662- 
323-9538 FAX: 662-323-6551 
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Part No. 


160057 
160058 
160060 
160061 
160062 
160063 
160064 
160065 
160066 
173177 
173178 
173179 
173180 
385142-1 
385 144-1 
877885 
877883 
450401 
450421 
460337 
877884 
173220 
358705 
500159 
500185 
505266 
380809 
550063 
550081 
554071 
554099 
555747 
560035 
562961 
564792 
565697 
179720 
179728 


PARTS LIST 


Description Qty 
Reflector: 3/16" KB" eckson 2: 
Driven Element, 3/16" X 12 1/4" Loic scesssssccescesssseessssssesssseeees 2 
| Ras) BSP a eA Be 4 
MD AV Os MU As bes haan aka: ahaa sd acaiac 20 xh shee) scshecadesadeeadssahseseeaaseeadags 2 
TIA SIO UP eu cs ats Sale Sols Sad Lage Dar fads fasts fad Jans hada J Sale Dat Lad 2 
| yore 7 Wo ae eg) BY 1 9 caaeeene menue cater Maer mR NA MCA em RR aE rE Z 
DOGG SA WIG nt weeaneeiuaisueaananannananioaneen 2 
Tee BIN Oe ON YA he noises dec Soc YacsscSesadela Maas Me eres os aaah a 2, 
18. ES YANG! RAO VSO ios a cave acc acre nee Sa ee is SOG ees ae 12 
Boom, Front, 1 1/8" X62: 11716 oko. ian Raed ered aaew eed dane 1 
Boom, Rear, 1 1/8" X 60" woe eeccccccccccesssssssssssecsesscsssstscessessseeeeeeees 1 
Boom Coax supports 9017) tate ee ee Satta aa teem 1 
IBGOMTITISETE A T/A MGs” 3c. GwrwnkCade tase deosetvcs ch ouahticnnaeen densest 1 
Clamps BOOM TOSM aS Oi ssaacs cass 98 ca s2 va cen itn gg tac ev ecaneh ceancasten cin clea dnatenneone 1 
SACK UP: PLDI a hacccsetnntng aaa cnatdatem am aeal akan ase 1 
Coax Assembly, OSCAR 435 MHZ. .......ceccccssceesseseeeseeeeceeeeeseeaceeeeeaeeseeees 1 
Parts Pack 215S - Insulators 00.0... ccccccccsssccessceesessecesseccessecssececnseeeseeees 1 
Cop ICDs DIAC. Aeicaye ance sesteestanst ats dada nach ceiugnseanae state aa As katte 1 
Caplug. 1 1/8. Imei, IMS g ap aia tas ose Seaacesths sche heuabeeouaheetecadennceehasens 1 
Insulator; element? 2 ces. oei2kce cede een Leek Rise ee eh Rees 62 
Parts Pack 215S - Hard wate .......ccccccsccccsssccessccesessccesseccessecssececnseeesseeees 1 
Driven Blément T bats. css: ik sues hekveestoease hn NS Tatewer toe 4 
Tube Clamp: 3/16: nC eee ia lee A REE eee a 4 
Bolt, 024 2" hex head 'x..2,202, 209.200, aor, 209 208 20s Cent uneintennenaeends 3 
WOM HS SLD rk case eens aa cetanets ie5<t eagles stat saahsaesaseecanees, Uc botus iceasttse 8 
Bolt 4-20: Sia" Hex NEA vac. ccviansidensudscisaraieseeortatanady aewmaaaes 4 
UE! b ot ga Abo ta. om Rayo ae neu OE RR nC RO 2 
INUt 8232 NOX. fof eccsd oes des sesisssitess fo plececedivcicsSesasseidesussas deter eas tehccaseiess 8 
Pushnut;.3/16" ED recs ek ten DRE ale eeste Dee ee 90 
Nutctil 0224 exo oie a ieee Nt ooo, Soa dues Costes: Macceeseicse, 3 
INVITES 1A 2 MGR sec vasciceuncaratasateaateaadss Soe hatoasassoaadhaadeaadieadaas tanctouedeandeiodedes 4 
INTE 9 GIS NS sco o5 53 hees cashes 05.s 250, esaesuntaaadsaveasasan aesanasesisiaadansgazeasseass 4 
Lockwasher, #8 internal ......... cece cc ccccescsssssssseccccevessssssssssseesccesssesseeess 8 
Lockwasher, 1/4" internal ........eecce cc eccecccsccccccccceecssssssssscesseessesssssesaaeess 4 
TeoGk washer: D/ V6" cijccccc.ccgscicscaecccsccsssasctesesisngezszasesasa3aeagesasezesssestisgedusasys 4 
Lockwasher, #10 internal: 2...2...2:cciecc tee tedeteestie de ie Ries ees 3 
Pushtub6 3/8: X68 asc eerie tees Gece cauie de ease ted ues dete de 1 


METRIC CONVERSION 

Converting American measurements to Metric: 
Using the scale below to identify lengths of bolts, 
diameters of tubes, etc. The American inch (1") 
and foot (1') can be converted in this way. 


1 inch (1") = 2.54 cm 


1 foot (1') = 30.48 cm Example: 42" x 2.54 = 106.7 
cm 


metric il | 2 3 fal 8 St fel 7 ao oh fl fad fiat fast Saal tis 


FRACTION AND METRIC EQUIVALENTS 
FOR ONE INCH 
Fractional Fractional 
Inch Millimeters Inch Millimeters 
1/16 1.588 9/16 14.288 
1/8 3.175 5/8 15.875 
3/16 4.700 11/16 17.463 
114 6.350 3/4" 19.050 
5/16 7.937 13/16 20.638 
3/8 9.525 7/8 22.225 
7/16 11.112 15/16 23.813 
112 12.700 1 25.400 
Table 3 


Fraction and Metric Equivalents 
For One Inch 


